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SPHENIX Hcal: Design 2015
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Large area scintillating tiles for sPHENIX

HCal
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The scintillator composition:

polystyrene doped with
1.5% of paraterphenyl (PTP) and 0.01% of POPOP.




UNIPLAST: QC

Uniplast is currently producing ~10 tonn of
10cm wide scintillating strips for LAr1-ND TPC
(FNAL) group at BERN University.

The qualifier is an RGB calor sensor as a photon
detector and three LED’s as light sourcesto~

Kingbright

Part Number: KPS-5130PD7C

RGE Colar Sensor KPS-5130PD 7C
Description
#The KFS5130FD7C Color Sensor Devios, 5.12{0.202)
sasisting of = Channel™ Chip (R, &, B Si

measure light att. length in scintillator.

The outcome was found totally consistent with
results of visual inspection of a buxch of stacked
tiles with one end exposed to thé neonilight.
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*ShD style package on PCB technology. - " [:"' od
*Integral Calor Filter in Blue, Greenor Red. B

* Package: 1.5KPC S/Real
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* Moisture sensitivity level : lewel 3. 4. Cathods

* RoHS Compliant 1.2.35. Anode

*Applications

The devices are suitable for
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Collecting Light and Monitoring

Fibers




SPHENIX Hcal Tile Development: Colorado
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[AE]mpv = 21.640.5 photoelectrons and £ = 5.040.3 photoelectrons
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Test Beam: 2013 t0 2016

60 L — L — LS — LS — LS — T | LI L R A B A A L L |
L - C o FNAL HCAL Test Beam g
C B 035 F & charged pion  — a'—U.BEs(-B 0.13 =
< 50— o plons — fit: 0.98xE [GeV] — = . Y 3
3 I & electrons — fit: 1.14xE [GeV] . 03 electron - E
~ - # muons&MIP's — fit: 1.64[GeV] N F 3
> 40 — 025 =
o C ] C 3
[1] r A L C 1
% 80— ] ' % = od
o] - -— - C |
e C / TC - 1 . 1 7 B 0.15— =
3 % 1 L |
2 20| = c 0 1
g /n=0.77 - v i E
C . ] = 1
10— = 0.05— -
) . s A s ot e b e by b s 19

0 10 20 30 40 50 80 0 10 20 30 40 50 60

Beam momentum [GeV/c] Beam momentum [GeV/c)]

2016

-

2

EMC T

RS3.94 [1370.0]

7 msarin T

XY Si strip beam telescope

r. | —
e  REILY (176501 .
—_— *e
- S— RS5.91 [1620.0] R

o MY
.
.

Virtual collision point ‘ i
— Inner HC

R7203 [1830]

E




Test Beam 2016: Running Condltlons

Muon
Muon amplitude CH=9 | fm_9
160 Entries 32769
- Mean 399.8
C RMS 168.5
140— m ¥2Indf 25181164
- Constant 731.8+6.3
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- Sigma  43.23+ 0.29
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RMS 1247
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LG Constant 1.205e+04 + 1.043e+02
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Test Bench Measurements with Cosmic muons in Psudo-tower of

5 tiles with SiPM’s ganged to the common sPHENIX preamplifier




sPHENIX HCal Prototype today




-Since 2012 sPHENIX HCal matured from “Interesting concept” into well understood and
system test ready detector. The Test Beam Run of 2013 was a major milestone in this
process;

-By the time of this review we completed R&D program in scintillation tile development.
Measurements at INR (Troitzk), DESY(LAr1-ND TPC ), Colorado&BNL (sPHENIX) and at
UNIPLAST provided consistent performance picture adequate to sPHENIX requirements;

- To mitigate the effects of sampling fraction variations in HCal we developed and are now
ready to test two complementary approaches: by patterning reflective coating and/or by
improving shower depth measurements using “effective” longitudinal segmentation in
calorimeter with overlapping towers;

- We understand that success of the Project strongly depends on ability of a single supplier
of tiles (UNIPLAST, Russia) to deliver. Until now UNIPLAST was extremely accommodating
and delivered tiles on time and ready for installation. As a backup against “force major”
kind of intervention on part of “almighties” sPHENIX may consider accelerated ordering of
base material (shaped tiles with reflective coating) and development of a new tile finishing
(grooving, fiber embedding and polishing, wrapping ...) facility at one of the sPHENIX
participating groups or in US industry. We already have
(1) UTFSM in Valparaiso, Chile (require some knowledge transfer from Uniplast) and
(2) “Precision plastic” on LI
interested to this solution. 10



The End



